Normal respiratory function in the newborn depends on the development of adequate amounts of surf actant substances in the alveoli. The changes in the phospholipid content of the fetal lung during gestation correspond to those in the amniotic fluid. Therefore several methods have been developed to determine the amount of amniotic fluid lecithins, which are major constituents of surfactant substances and which, in contrast to the other main phospholipids, are greatly increased in the last trimester of gestation, especially near term. GLUCK et al. [3] have described a method for estimating the liquor lecithin/sphingomyelin ratio (L/S ratio). Some authors corroborated their results [1, 5, 7, 11] ; others came to different conclusions [4, 8, 12] . GUSDON and WAITE [4] proposed a colorimetric method for the determination of phospholipids in amniotic fluid, 70 % of which are thought to consist of lecithins. There is no doubt that analysis, based on such measurements, is both unsatisfying and unreliable. In addition, determination of phosphorus is unspecific. Therefore, complete Separation of lecithins before determination is necessary. Some authors have achieved this objective by separating lecithins from other phospholipids using thin-layer chromatography and measurement of phosphorus in the eluate from silica gel scraped from the plate. The disadvantages of this method are the long-time periods involved, recovery problems (recovery: 86-92% [1] ) and high liquor volumes (8 to 18 ml [l, 8, 9] which works quickly and specifically. A step in this direction has been made by BHAGWANANI, FAHMY and TURNBULL [2] , but the time requirement and the analytical expense are still too high, and lecithins are not determined directly but estimated from phosphorus content of thin-layer spots.
Materials and methods
133 amniotic fluid specimens from 125 pregnancies were examined to determine the correlation between concentrations of lecithins and gestational age. This paper gives mainly details of procedure; further clinical consequences and methodological aspects will be discussed in following publications.
Principle
Lecithins are extracted from amniotic fluid, separated from other phospholipids by thinlayer chromatography and then directly determined and evaluated by means of reflectance measurements and data processing.
The procedure consists of four Steps: a) Extraction from amniotic fluid and preparation of Standards, b) spotting of extracts, development and staining of thin-layer plates, c) densitometric measurement, d) programming of reflectance values of reference Standards and computation of lecithins in assay materials from a calibration curve.
Reagents and set up
Reference Standard Solutions of lecithins from eggs, puriss. The whole procedure should be performed at about 5°C; the amniotic fluid should be stored in a low-temperature refrigerator or extracted before storage.
Semimicro-extraction
Samples are centrifuged' at 3000 rpm. for 5 minutes and the liquor decanted from the Sediment. Then exactly 0.25 ml of amniotic fluid, 1.0 ml Chloroform and 1.0 ml methanol are pipetted into a graduated l ml centrifuge tube, which is then stoppered firmly and shaken thoroughly for 10 minutes. After Separation of phases, which can b,e accelerated by centrifuging at 1000 rpm., the volume of the Chloroform layer (lower) is read off and a sample is taken by an AGLA micrometer syringe (VETTER) with a 5 cm steel needle.
Macro-extraction
If the available volume of amniotic fFuid is not limited, 2.0ml of centrifugate, 4.0ml Chloroform and 4.0ml methanol are pipetted into a graduated 1ml centrifuge tube and treated s described above. The mean volume of the Chloroform layer after extraction s calculated from 146 experiments is 5.13 ± 0.09ml.
Spotting and staining
For thin-layer chromatography, twelve 1.5 cm bands are marked on precoated 25 χ 25 cm thinlayers of silica gel (MERCK), with the starting line set at a height of 3 cm and the stop-line marked with a steel needle at 13 cm to obtain a 10 cm running path. A) lodine vapour (5 to 10 minutes), B) or Separation on impregnated plates (5% ammonia sulfate aqueous solutipn) and development by heating for 10 minutes to 180° C, C) or FoLiN-CiocALTEu's phenol reagent (MERCK). Arithmetic example for a macro determination:
Evaluation
1.27//g 5.15ml 50.0/dx 2.0 ml = °· 0654 t*%lt* 1 = 6.54 mg lecithins/100 ml AF
Results and discussion
Our results show the increase of amniotic fluid lecithins especially between 37 and 40 weeks gestation, in cases where the fetal condition is not disturbed. The levels of lecithins in the predelivery period (39 to 43 weeks) ranged from 3.0 to 30 mg/100 ml; in some cases of 40 and more weeks, values of more than 50 mg/ 100 ml were observed. The mean of predelivery levels of lecithins is 9.3 mg/100 ml when compared to egg lecithins, and 10.2 mg/100 ml when j8,y-dipalmitoyl-#Jecithin was taken äs a Standard, because this Standard gives about 10 % higher results. A comparison with the composition of human lecithins äs Standard will be performed äs soon äs possible. Infants with respiratory complications had concentrations of lecithins clearly below 3.0 mg/ 100ml. The detection limit of the proposed method was 0.2 mg/100 ml (staining method A); therefore these groups are easily distinguishable.
The relative Standard deviation calculated from results compiled by electronic data processing was about 12%, and the recovery of Standard egg lecithins was 104 ±13%. The time required for series analyses was approximately 80 min/ plate corresponding to 10 min/analysis (excluding developing time of 75 min/plate). One technican can process 4 plates, corresponding to 32 analyses, per day, so it is suitable for routine use, äs already done in our laboratory. Urgent determinations can be carried out in about 2 hours if plates, already spotted with Standards, are available. The required time for the different steps of the method is given in Tab. 1. The simplification of the purification of the amniotic fluid is an important advance in this method, äs samples for spotting are taken directly from the Chloroform layer. Another favourable point is the semimicro-technique, which makes possible the determination of lecithins from less than 0.5 ml of amniotic fluid, and is recommended when the volume of fluid is limited. Such a problem may occur in cases where transabdominal amniocentesis or transcervical micro-puncture accoding to SALING [10] The simplification of the purification of the amniotic iluid is an important advance in this method, äs samples for spotting are taken directly from the extraction solution layer. Another favourable point is the semimicro-techni-•que, which makes possible a determination of lecithins from less than 0.5 ml of amniotic fluid, and is recommended when the volume of fluid is limited. Such a problem may occur in cases where transabdominal amniocentesis or transcervical micro-puncture is hindered and leads to only .small samples being obtained.
Measurements were carried out with an apparatus consisting of a Spectral Photometer PMQ II-ZEiss combined with a CAMAG-Z-Scanner. A HEWLETT-PACKARD 9810 A Computer with printer alpha ROM and statistic block was used for evaluation. Gaugings were made of the relative reflectance values of lecithins in the center of the Spots against background.
Our results show the increase in amniotic fluid lecithins especially between 37 and 40 weeks gestation in cases where the fetal condition is not disturbed (Fig. 1) .
The levels of lecithins in the predelivery period (39-43 weeks) ranged from 3 to 30 mg/100 ml amniotic fluid; in some cases values of more than 50 mg/100 ml were observed. Infants with respiratory difficulties had concentrations of lecithins clearly below 3.0 mg/ 100 ml. The detection limit of the proposed method was 0.2 mg/100 ml; therefore these groups are easily distinguishable. 
